Gonadotropin-releasing hormone has a biphasic action on aromatase activity through protein kinase C in granulosa cells.
Gonadotropin-releasing hormone (GnRH) exerts direct effects on the ovary by binding to its specific receptor, and stimulates inositol phospholipid turnover in granulosa cells. This study was undertaken to determine the involvement of protein kinase C in the action of GnRH on follicle-stimulating hormone (FSH)-stimulated aromatase activity in rat granulosa cells. The aromatase activity was examined by conversion of exogenously supplied androstenedione to estrogen. FSH stimulated aromatase activity, with a low rate of estrogen production for the first 18 hours, followed by a high rate of production on further incubation. Addition of GnRH potentiated the aromatase response to FSH in the first 18 hours, but caused a dose-dependent inhibition of the FSH-stimulated aromatase activity from 20 to 45 hours of incubation. Half-maximal effects of GnRH occurred at 10 nM. Both of the biphasic actions of GnRH on aromatase response to FSH were mimicked by protein kinase C activators, phobol myristate acetate (PMA) and oleoylacetyl glycerol; maximal effects occurred at 1 to 10 ng/mL. When the cells were exposed first to FSH for 18 hours and then to PMA, the second phase of estrogen production was also suppressed. The second phase, producing quantitative estrogen, might result from induction of the enzyme, because cycloheximide (100 ng/mL) prevented the FSH-induced activation of aromatase from 20 hours of incubation. These results indicate that the biphasic actions of GnRH on FSH-stimulated aromatase activity are mediated by protein kinase C. The inhibitory action of GnRH on quantitative steroidogenesis caused by prolonged FSH stimulation might be expressed through the impaired induction of aromatase.